Effects of cytoplasts from Taiwan native yellow cattle on the cellular antioxidant ability of cloned Holstein cattle and their offspring.
We previously demonstrated that the cellular thermotolerance of cloned cattle produced by combination of ooplasm (o) derived from Taiwan native yellow cattle (Y) and the donor (d) nucleus derived from Holstein (H) cattle (Yo-Hd) transmits to their offspring (Yo-Hd-F1). In the present study, the responses of mitochondria in these cloned cattle and their offspring after heat shock were investigated to elucidate influence of cytoplasmic input (i.e., ooplasm) during the course of heat stress. After heat shock, oxidative phosphorylation proteins (Complex III and IV) of ear fibroblast cells with Y-originated cytoplasm (including Y, Yo-Hd, and Yo-Hd-F1 cattle) were significantly greater (P < 0.05) than those of ear fibroblast cells with H-originated cytoplasm (including H, Ho-Hd, and Ho-Hd-F1 cattle). However, the expressions of Complex I and Complex II protein in heat shocked cells derived from Yo-Hd-F1 cattle were significantly (P < 0.05) higher than those of cell derived from cattle with the H-cytoplasm. The catalase (CAT) expression in heat shocked ear fibroblast cells derived from Yo-Hd and Yo-Hd-F1 cattle were significantly (P < 0.05) higher than that of cells derived from Ho-Hd-F1 cattle. However, the level of glutathione peroxidase (GPx) expression was higher (P < 0.05) in ear fibroblast cells with Y-originated cytoplasm compared to cells with H-originated cytoplasm. In conclusion, the expression of proteins involved in mitochondrial oxidative phosphorylation and antioxidant enzymes after heat shock was increased in ear fibroblast cells from cattle with Y-originated cytoplasm, which can be transmitted to their offspring.